To compare the psychosocial adjustment of mothers and fathers to the birth of a premature or critically ill infant hospitalized in the neonatal intensive care unit (NICU).
More than 100,000 infants are admitted to neonatal intensive care units (NICUs) each year. 1 Both mothers and fathers of infants in the NICU face many uncertainties, including their infant's future, their reaction to the infant's birth, their ability to safeguard an infant at risk for cardiopulmonary arrest, and the financial impact of the infant's illness on the family. [2] [3] [4] [5] [6] [7] The highly technical environment of the NICU can overwhelm parents and increase their perception that their baby is abnormal or vulnerable. 8 Because mothers have been the predominant focus of previous research, the purpose of the current study was to compare the psychosocial responses of mothers and fathers to the NICU hospitalization of their infant.
Several researchers have identified specific aspects of the NICU environment that cause distress in parents. 4, 9 However, a comparison of mothers' and fathers' stress in relation to the NICU has been the focus of only one study. Miles and colleagues 11 found that mothers reported the NICU to be more stressful than fathers did, and both found the environment more stressful during the first week of NICU hospitalization than 1 week later. Stress related to parental role alteration decreased more in mothers than in fathers. Paternal anxiety was related to adopting the parental role and to uncertainty related to the child's future. In contrast, maternal anxiety was more diffuse and not directly related to these factors. This study was limited by a small sample size (23 couples) and focused on a comparison of mothers' and fathers' anxiety rather than the broader area of psychosocial adjustment.
Previous research related to parental psychosocial adaptation to the birth of a premature or critically ill infant has focused almost exclusively on mothers. 2, 3, 5, 7 When both parents have been included, researchers have focused on the post-hospital period. 10, 11 As the role of the father has shifted over the last two decades to include more involvement in childrearing, 12 paternal responses to the NICU experience has become of increasing interest to clinicians and researchers. Little is known about the similarities and differences between mothers and fathers during their infants' NICU stay. Such knowledge is important in identifying effective strategies to support both parents at this difficult time.
We conducted a descriptive study to compare the psychosocial adjustment of mothers and fathers to the birth of a critically ill and/or premature infant during the time of NICU hospitalization. To understand potential mediators of the response, we compared levels of social support and perceived control regarding the infant's health status, because both have been documented to affect psychosocial adjustment in other populations.
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MATERIALS AND METHODS
Sample and Setting
The current study was conducted as part of a larger study, the Infant Cardiopulmonary Resuscitation (CPR) Project, which tested the effects of CPR training on caregivers of high-risk neonates in a prospec- 
tive, longitudinal, randomized multicenter clinical trial. 15 Institutional Review Board approval was sought and obtained through routine mechanisms at each of five metropolitan hospitals. Additionally, the agreement of the medical and nursing NICU personnel involved in caring for infants and families was obtained at each institution.
In the larger clinical trial, participants were randomly assigned in blocks to one of four groups, including three CPR training methods and a control group. Participants in the control group did not receive CPR training, and in all cases this was usual care at the institution from which infants were discharged. All participants were followed for 6 months.
Participants for both the larger clinical trial and the current study were recruited from families of neonates in Level III NICUs of five large urban hospitals. Participants were told that CPR was being taught as part of a research study to evaluate the optimal way to teach CPR. They were invited to attend CPR classes, offered weekly adjacent to each NICU in English and Spanish. Of the 578 parents and other caretakers enrolled in the larger study, 165 couples participated and comprise the sample of the current study. All participants signed consent forms, which detailed the purposes of the study and the potential risks and benefits of participation.
To participate, parents had to live in the infant's intended home and be literate in English or Spanish. Infants were considered highrisk if they had prematurity (Ͻ38 weeks), very low birth weight (Ͻ1500 gm); documented apnea or bradycardia; congenital cardiac, neurologic, or gastrointestinal anomalies; respiratory distress syndrome; or bronchopulmonary dysplasia. Study participants were excluded if they had taken a CPR class within the last 2 years, or if their infant had complex technical needs (e.g., home ventilator therapy).
The sample of the current study consisted of 165 pairs of mothers and fathers. The majority reported their marital status as married (n ϭ 241, 73%). An additional 21% (n ϭ 69) were never married, and 4% (n ϭ 14) were widowed, separated, or divorced. Their mean age was 29.9 Ϯ 6.8 years (range 16 to 50 years) and mean years of formal education was 13.1 Ϯ 3.6 years. The majority were Latino (n ϭ 143, 43.7%) with the remainder Caucasian (n ϭ 122, 37.3%), Asian (n ϭ 28, 8.6%), African American (n ϭ 18, 5.5%), or other (n ϭ 16, 5%). Household size averaged 4.1 Ϯ 1.6 members. Among participants who reported family income, 27.6% (n ϭ 91) reported annual levels under $20,000, whereas 34% (n ϭ 112) reported levels greater than $40,000. Characteristics are summarized by relationship to the infant in Table 1 .
Procedures
Before CPR class and within the last week before their infant's discharge from the NICU, parents were asked to answer a packet of psychometric questionnaires, which required 30 to 45 minutes to complete. Bilingual research assistants, who were also registered nurses trained in CPR instruction, presented the packets to parents, explained that they would be asked about their feelings since their infant's birth, and were available to answer any questions. Questionnaires were administered in a private conference room adjacent to the NICU.
Instruments
To accommodate the large number of Spanish-speaking parents, all questionnaires were translated into Spanish and parents were offered their choice of English or Spanish booklets. Before the start of data collection, Spanish language versions were translated by a second person back into English to assure equivalency of the instruments.
Psychosocial adjustment was assessed using the following three instruments: the Psychosocial Adjustment to Illness Scale, the Multiple Affect Adjective Checklist, and the McMaster Family Assessment Device. Each instrument includes subscales. The Psychosocial Adjustment to Illness scale includes subscales for: health care orientation, vocational environment, domestic environment, sexual relationships, extended family relationships, social environment, and psychological distress. The Multiple Affect Adjective Checklist includes subscales for anxiety, hostility, and depression. The McMaster Family Assessment Device has subscales for problem solving, communication, roles, affective involvement, affective responsiveness, behavior control, and general functioning. Social support was measured using the perceived social support scale, which has no subscales but assesses social support from three sources: family, friends, and significant others.
The Psychosocial Adjustment to Illness Scale (family version) is a forced-choice questionnaire of 46 items that assesses the seven areas described above, which have high relevance for adjustment to medical illness of a family member. 16 Lower scores reflect improved adjustment. Responses are rated on a 4-point scale from 0, indicating no distress, to 3, indicating extreme distress. Total scores range from 0 to 138. The Psychosocial Adjustment to Illness Scale has been validated in a variety of populations, including cardiac patients and their families and parents of children with cancer.
14,15 Cronbach's alpha was used to test reliability in the current study. Internal consistency scores for the subscales were: health care orientation, 0.53; vocational environment, 0.67; domestic environment, 0.63; sexual relationships, 0.76; extended family relationships, 0.59; social environment, 0.84; psychological distress, 0.85. Cronbach's alpha for the total score was 0.89.
The Multiple Affect Adjective Checklist was used to assess emotional or psychological distress. It has demonstrated validity in the measure of anxiety, depression, and hostility associated with stressful or stress-alleviating conditions in a wide range of populations. 14, 17 Higher scores correspond to higher levels of distress. The highest pos- 18 It is a 60-item self-report measure that consists of statements about families to which respondents indicate agreement on a 4-point scale. Total scores range from 1 (healthy family functioning) to 4 (unhealthy family functioning). Validity of the instrument has been established in that its subscales discriminate between families rated as unhealthy and healthy by mental health clinicians. 14, 19 Only the General Functioning subscale was used in the current study. It assesses the overall health/pathology of the family. Internal consistency was measured by Cronbach's alpha of 0.85. Previously, reliability of this subscale has been established with a Cronbach's alpha of 0.92. 19 The Perceived Social Support Scale was used to measure social support. 20 The 12-item scale is a self-report measure of subjectively assessed social support from family, friends, and significant others. Items are rated on a 7-point Likert scale. Higher scores indicate greater perceived support. Possible scores range from 12 to 84. The stability of the instrument has been reported as 0.85 using test-retest at a 2-month interval. 21 In the current study, internal consistency using Cronbach's alpha was 0.95.
Perceived control was measured by asking each participant to rate agreement to the following statement on a 5-point scale: "In regard to my infant's health problem, I feel in control." A response of 1 corresponded to feeling "totally in control," whereas a response of 5 indicated feeling "not in control at all." Responses to this single question have demonstrated relevance in measuring feelings of perceived control regarding health in adult cardiac patients and families.
14 We chose to use this measure of perceived control rather than a standard measure of health locus of control, because it measures feelings of control directly related to the specific health circumstance under study.
Analysis
Differences between mothers and fathers in affective states (anxiety, hostility, and depression), psychosocial adjustment, family functioning, levels of perceived social support, and perceived control regarding the infant's health were compared by paired t test. To adjust for multiple comparisons, the Bonferroni method was applied, such that the standard significance level of 0.05 was divided by the number of comparisons, 22 to yield a significance level of 0.007. When differences were found for total measurement scores, subscale comparisons were performed by t test, with the Bonferroni adjustment again applied for multiple comparisons.
RESULTS
Sample
The 165 couples in the study had 183 infants, including 150 single births, 12 twin births, and 3 sets of triplets. Low birth weight (n ϭ 128, 69.9%), prematurity (n ϭ 116, 63.4%), and respiratory distress syndrome (n ϭ 60, 32.8%) were the most common diagnoses prompting the infant's NICU placement.
Psychosocial Adjustment
Mothers demonstrated poorer psychosocial adjustment to their infant's illness than did fathers ( p Ͻ 0.001) (Figure 1) . Specifically, mothers reported poorer adjustment in the domains of vocational environment (5.86 vs 2.86, p Ͻ 0.001), sexual relationships (4.11 vs 2.90, p Ͻ 0.001), social environment (7.53 vs 5.43, p Ͻ 0.001), and psychological disturbance (6.89 vs 5.58, p ϭ 0.001). Both mothers and fathers demonstrated high levels of anxiety, hostility, and depression. Compared with normative data derived from 1200 job applicants given the same questionnaire, levels of anxiety, hostility, and depression were consistently higher among NICU parents. 22 Anxiety scores for both mothers and fathers and hostility scores for fathers were 52% higher than normative values, whereas hostility scores for mothers were 61% higher than the norm. For depression, fathers were 35% higher and mothers were 51% higher than normative values. Compared with fathers, mothers were significantly more anxious, hostile, and depressed ( Figure 1 ).
Family Functioning and Perceived Social Support
Mothers and fathers did not differ in family functioning ( Figure 1) ; perceived social support ( Figure 2) ; or perceived control regarding their infant's health (Figure 2 ).
DISCUSSION
We found evidence of heightened emotional distress and poor psychosocial adjustment in both mothers and fathers of high-risk infants in the NICU. Our findings support those of other researchers, who have found that parents of preterm infants report elevated levels of anxiety, hostility, and depression, 3 stress, 4 and feelings of guilt, disappointment, and inadequacy. 23 Although mothers were more anxious, depressed, and hostile than fathers, both experienced high levels of distress.
Our findings also support recent reports that mothers and fathers experience the NICU stay of their infant differently. Miles and colleagues 9 have reported that, although both parents had significant anxiety, the source of anxiety was different for fathers and mothers, and mothers found the entire NICU experience and its aftermath more stressful than fathers. Similarly, Shields-Poe and Pinelli 24 report that the variables related to stress were different for mothers and fathers. Stress was predicted in mothers, but not in fathers, by the mother's age, where she first saw the baby, and her marital status. For fathers, unique predictors of stress were the gap between perceived and measured morbidity, frequency of attendance at religious services, when he first saw the baby, and speaking with a social worker. These differences in the reasons for parental stress may account for the differences we saw in the manifestations of stress.
In our study, despite comparable levels of perceived social support, perceived control, and family functioning, mothers were more anxious, depressed, and hostile than fathers were. Also, mothers demonstrated poorer adjustment to their infant's illness. Several factors may account for this phenomenon. Mothers are more likely to be the primary visitors and callers during their infant's NICU stay. 25 They may suffer greater exposure to sources of distress, such as unanticipated or disturbing infant behavior and appearance, unfamiliar unit sights and sounds, and loss of anticipated maternal-infant interactions. 4 Also, mothers bear more directly the financial and logistic burdens of frequent visitation. Finding transportation to the NICU and arranging home care for other children may fall more heavily on mothers.
Mothers appear to experience the stressor of the NICU environment differently than fathers. Already grieving the loss of a normal infant, adjusting to the shock of seeing their sick infant in an unfamiliar environment, and anticipating primary responsibility for the infant's care, mothers may appraise the NICU experience as more threatening than fathers do. 6 As a result, buffering forces such as perceptions of control and social support may be less effective in mitigating negative emotional responses and adjustment.
Poorer psychosocial adjustment to the infant's health in terms of vocational and social environments may result from the higher numbers of mothers who did not work outside the home. We found that, despite recent changes in traditional roles, a significantly smaller proportion of mothers than fathers had outside employment. Among those who did work, mothers worked fewer hours than fathers did. Workplace social interactions constitute a significant source of social support, which was not available to these mothers. Together, these factors may have reduced the buffering aspects of work and workrelated social interaction available to mothers as a means of coping with their infant's health and may account for poorer maternal ad- justment. The finding of Prudhoe and Peters, 26 that parental use of social support is associated with better parental adjustment, lends credence to this theory. Unfortunately, the instrument used to measure perceived social support did not differentiate between social support from work or work-related friendships and other sources of support. Further study of the role of work as a social support mechanism for mothers of high-risk infants is warranted.
Mothers also reported less satisfaction than fathers in sexual relations. These findings are consistent with other reports that females experience a greater decline in marital satisfaction after childbirth than males. 27 Dissatisfaction with the marital sexual relationship could be related to female postpartal physiologic changes, a diminished interest in sexual relations associated with maternal emotional distress, or differing expectations regarding sexual relations after the birth of a high-risk neonate. Further study is needed to explore the relationship between emotional distress and parental adjustment in the domain of sexual relations in this population.
Clinical Implications
Because both mothers and fathers were significantly affected by their infants' birth and NICU stay, our findings emphasize the importance of assessing psychosocial distress in the entire family. Paternal needs may be overlooked because the father is often less accessible to the medical and nursing staff. Our findings indicate that every effort should be made to include both fathers and mothers in family assessment and intervention. NICU clinicians should be alert to signs of psychosocial distress in fathers as well as mothers.
We found that mothers and fathers report equal levels of family functioning, feel equally in control, and feel equally supported by family, friends, and significant others. Nonetheless, mothers are more poorly adjusted and more anxious, depressed, and hostile than fathers. Mothers are particularly vulnerable to maladjustment in the domains of vocational/social environments and in sexual relations. Therefore, physicians and nurses working in the NICU must be especially attuned to maternal affective states and signs of maladjustment. NICU clinicians should evaluate maternal psychosocial distress frequently. In assessing and counseling parents, clinicians should pay special attention to the work and social interactions of mothers as well as problems in sexual relations and should offer them the opportunity to discuss concerns as part of family intervention in the NICU.
Because social support can be a powerful mediator of psychosocial distress and adjustment to illness, more study is needed to evaluate ways in which social support affects the experience of parents of infants in the NICU. Further study is needed to test the hypotheses that mothers have fewer avenues of social support from sources other than family and friends than fathers, and that support systems are less effective in mediating emotional distress in mothers than in fathers.
